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structure, and further, to improve the reliability of the semiconductor device. 

SOLUTION: In the manufacturing method of the semiconductor device, the film 
of a barrier insulation layer 6 is so formed by an atomic-layer chemical vapor- 
phase epitaxy method as to be deposited on a lower electrode 5 of its capacitor 
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and on its interlayer insulation film 3, and a high-dielectric-constant film 7 is so 
deposited on the barrier insulation layer 6 as to form a capacitor insulation film 8. 
Also, a barrier insulation layer is further formed on the high- dielectric-constant 
film. In this way, an upper electrode 9 covering the capacitor insulation film 8 is 
so provided as to manufacture its capacitor having a MIM structure. Hereupon, 
the flow of the electrons in the film of the barrier insulation layer 6 is subjected to 
a Fowler-Nordheim(F-N) tunnel-current mechanism or a direct tunnel-current 
mechanism. 
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AU ^A-yA-iW/-X#X£flM*LI$£-fl>. * 

(c^xJBJBtWA-r*. .IwBHfctfXli. ±iei»«fL 
^Tad^fcsaSJSLK^ilU^/^SK^^V^/Hi 

(HiO), *y>»£ffln*. *LT. Btf't-SW 
x&vvxmx'** y^-Wzmx-th. ±j&Ltzi 
o &T aflC?0>i8*fc *<7>IHfcfc fcJWttlM LT 
K^l l^u* h v iliftlK?* K/KDBHfc 9V9)V* 

nm/m i ngg-CfeS. C^)fc*>fc. R£J?A J 1 0 nm 
m i nggfc&S. 

[ 0 0 5 3 ] JJfi'LfcJ: ^^ALCVDffiT'A'y Tiffed 
M 6 kJSmm3p!S7 SrJftfflW-6 1 . *<t«l«HJ««)M 

tfLt&mmmmmx'immxMnmmmm-t&xoiz 
z<n®com$nw%x'nm®w$m<7)fm®xm 

9)vw>#&zmb-r. m2<r)mm*x'*uz±mm 
im<7)i8r&izi>mmz£.th. 
[oo54] wz, *wn<n&2<»$m<r>i&m l z'iux 
06 i:07 zmkLxwRth . znnmnwmz. 

0 . 1 0 u mcoWmW&X'Wlkt h d =J y 9 fAM 

■c, **ww»«en»{»t««)y-^«a[fc*jv^4t«. 

[ 0 0 5 5 ] 06 ( a ) tejjrfJ: p(=, «mSA^'PS<7) 
v'j3ya«2 l^ffi^^gtffl^2 2$-STI (S 
hallow Trench Isolation)! 

y 3 yn 2 3 ^fflO^t^n^^rat-^^ h •> * 

iui24(»jfrr«. 

[00 56] tlx. m^Mtfumcnv-z • HU'fy 

tetWf 2 5 t>f *>1tAkJ!6Wli:"C»BW-*. 
U-f-f KtttftttlAlS'y 3>B2 3^ffitV-X • 

HU"f y mm 2 5 <7)affl^3is?w(c ^ y -t-r 2 6 
[0057] »:{c, y'jn y&itmx'mmm&2 1 & 

BULL. ^yay|WkR-C»lJBiaiefiBK2 8*IWlL 
T»SW4. ^UT, «lJBISttft«H2 8<0B^<0f»« 
ZfflalT772 9£Bffrfh. ZZX\ Ty?29\i 

?y-/XTyx-m$£tih. 

[00 58] W.Z. X7f^h7/f-130fcg2 
BRBe»H3 1*«IBL-C*aS*4. ZZX\ x>yf- 
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2 JBSHftliR 3 l V n y gHfcJBt-efc £ . 

[0059] 211016®$ 3 1 Wi5t£<0®®£K 
J£tt-r ^>x-yf-y^ (RI E) TK^x-y^y^L 
gfifflH7l3 2£j&£-r6. dX', I7f^h7 
A-J13 0kt ±ieRI EfctJttiH^-fXvf-y^A* 
<o7-5^2 9^IS-rS. LT, tt< h'^-fxy^y 
^T'X y ^y^* h y A-Jf 3 0 5-StRWtcf^*fC± 
ia«Sffl^?L3 2tt&tfLZtlh. 

[00 60] JJcfc. 06 (b) tc^Tidfc. 10 
?!3 2<^ffil=&oTT$Sffi3 3£ffiM-t&. ^<9T 
8B««3 3ttr5^2 9fc«aiLTV^. ££T. TS5 
€8i3 3i4KW**2 0 nmgjgc7)T i NHTl?lJ£$ix 
S. 

[006 1] Jfflc. 137 ( a ) K^fJ: Ofc. T&WM 

7/P S -MBlT-flM L . SC. S^m^ag 3 5 SrBSff 1 0 
n mOjEIHfc* y */lT»j£f * . 
[0062] 07 ( b ) K^-f «fc 20 
K 3 5 ±fcA U 7W1 3 6 1 ? y /X f yR 3 7 

fi£U &»C07* h'J Vj/^^Sffik K54Xy*y 

^»tT'/^-^y^L±g|5SS§3 8t-tS. ^^)«t 
[00 6 3] Cl^i^lcLT^LTtM IMffijS^Jf-v 

a^? <n y - ^«atov»T»«tcai^fc. *«is*t 

08Tf&BJN-§. 08-Cti. ffiNCT81E&3 

3k±$m®3 8®t£Pfln-t&®E£ko-0^. ft* 

mzu. v-x- vv4 vwim2 5i5£Vi'V?ym 30 

«2 1 fcfiBMttfcU ±8M8ffi3 8fcjEJK0«E£GJ 

mSiJ£k-oTV>&„ ifc. ai£iSJ&£A5*-:y--k 
LTMtS (2 5-C) . 8 5-C. 12 5*CCUT^S. 
[0064] 08*^4 «k ate, £*i 
*oy-7ms(±£<«o£rac#^L&<&i.. ,r*i 
a y rieiti 3 4 **fatihq.mzm.Qm i &tf-k 
4>?aa. zzx\ Aur$asii344'^ 

COgftftli, Fowl erNordheim(F- 

n) b>*>\sw^h&^iim®hy*/um$mffiiz% 40 

[0065] HMt LX , £#<0M I Mttia*)**^ 

jpl/OM.. TS?€fli3 3±{csi^m$$3 5 

^«P&S-frSftW4. »2<^llto»Jll"CKBBLfc<okiai 

mmx-hh. ttct>*>. Tmm3 3ixz-mmm 

3 5*W 1 0 n mWlifti' y^TJEJi^fU 8ft 
3 5 ±£/ N* U 7S®I 36t^y^XxyH37 

t r±ai^ 3 8 a<jgj£$*iT v is . 

[00 66] ZCOXolzLXB^iltiM I Mfl$}S?)4f -v 50 
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xs/^»y-^«a«)isjR^Hio"ca"»t6. -i- 
0 1 0 xii. mcTanffi 3 3 k±SBm«s3 so 

fcEPtirt smEfck *) . lEGtt&gft (tfett) 8l*?>y- 
^SSJ^koT^S. fi!l£i&J££A7*-?- 
tLTgia (2 5 , C) . 8 5*C, 1 2 5X»:LTV»6. 
H10*»feW4J:afc:. fi!#?>flS&-m. £ffl£4>«oy 

ias^iA^ty-^m^ti^-rsia^^s. zn 

{4. 012titta3Uc#tt<Oft«cWfc^-oT^S. 
[0067] ^2<0HSfic0^T'{4. Ay 7*6^13 4 
tfTa5€fl& 3 3«;:^l££;h.6i§£Kov^tJiHJJLT 

[0068] 13Lh<05litO»HSfc:fcV^J±. TgPSSi*> 
SV^ti±gl5mfiSfcffl^S^R$k LT, ^S^A (O 
s) tL<«4^S^!l%ft4V^i^x^A (Re) . 6 
& (Pt) . /s-^^A (Pd) , Dy'W (Rh) 5: 
fflV^Tt>4^. tA>L. Jba!UcALCVD^T'/N''jr 

f-^y (T i ) x ?v?iv (Ta) . /l^f-x^i, (R 
u ) y v^A ( I r ) JfflV^t 4V\ Jgfcti. * 
ttt^ftS^Sft^ft^fflv^ti <t^. I«04 9^JS 
fltetti: tt(4. ±S6Lfc4«RflS»l. ^BSfl:ft^ffi 

[0069] TgPm$>St>{4±SBmffi&fll 

[0070] ±ie^is^ST-{±, A-yrifeJ* 
Ik LTT;u$^. s i ONffiUcovvtiftHJlU:**. 
a' y r*fe^«l± F-Nh y *n4HEfc s << ^4«« h y * 

[0 0 7 1 ] ±fa^HM<7)^©T'(±. ALCVD 

fc. ClC0ALCVDffiT'^^jKT'J>l.~i!-ftvy3 
X«>A (ZrOi ) . ZMV^y-^J^ (Hf0 2 ) . 
STO (SrTiOa ) fit. B S T ( ( B a , Sr)T 
i Oa ) mZjm-tZW&Mi. 05 ( b ) t^u^v 
-XijXt LX. Ztl-iflX* WCi/>i'?-*7l±hh^\t 

[0072] ±ia^ism$K<oJti^m^4. zK-ft^' 
y h^^a (ZrOi ) v*<7)its!m.mii2 5 „ zmt 

/\y-ij£. (Hf Oj ) -C3 0, STO (SrTiO 
a )li-C'100, BST ( ( Ba , Sr)TiOa )li 
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[0074] 

■cut, &mm<»*o%wimmmtm®&jm®iz 

lw, ^tffiO^^ffiiX^F owler Nordhei 

m (f-n) hy^umffMffih&wtmshytium 
mmt*hmm^<vTimmt lt^s^*.. 

®it¥fmtiL& ( a lc v d > mx-m^th . 
[0075] zvtzMz. *mmt. mmmmom 

®m&mm>bz%m&K<r)®mm®mmzB 

fcX'Zh. 

[00 76] Z<D£ olZlX. MIMfitii^-WN'i'? 

mm uz*mmw.v>Mftvimz ! gfc?z> x o 

. ft JSttOav >x ? * ? MOdf ? *nsrfigfc^r 

[HI ] *^0^1C7)HS|C7)^^|JiHfl-fS^OM 

i Mm&*^rtis9<?>¥mmt%<mmmx'hh. 
[H2 ] ±ism i mmm^^^^co-^uckuzmm 
mx-hz,. 

[H3 ] sikom i Mffim*^9<D--i$iikkUcmm 

[04 ] *m<o%&m&®cofmifmzmit&t:ib 
e)*wsmMmb%.m*fx<r>&\is-iryzmx'$> 


[05 ] *^<!0SfiteMiliW^)i^^iiH^l.^i6 
•6. 

[06 ] *^wm2<7)iijfe^Bs$-i5e^-rs^<7)M 

[07 1 ±teM i Mffim**^?cr>WMj:u<7)®£z 
Tntxnmmmmx'hi. 

[08] *%B^5&HS:SiBfltl»^^7 7T'ftS. 
[09 ] *m<0&2<r)$m<7)BBbtti£thtzibcom 
3fc9M I Mffiit*-vA-^?<7)|Sfffl0T-J>£. 

[0io] ±ieffif*^)M i M<8jg4f ws?<7)®mm 

[011] mtWftWiX'Bf&LtlM I Mffijt^A-A*^^ 

W 3 FM0tBrffi0T$>l.. 

[012] m:vmsX'coi&mzim-fhfz)t)<7)®mg& 
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